Heterogeneous expression of immunotherapy candidate proteins gp100, MART-1, and tyrosinase in human melanoma cell lines and in human melanocytic lesions.
In recent years, it has become evident that T cells can recognize peptides of melanocytic lineage antigens such as gp100, MART-1, and tyrosinase at the tumor cell surface and can subsequently destroy these cells. It is thus feasible to develop immunotherapeutic approaches based on the melanocytic marker profiles of melanoma cells. One of the predictors of the success rate of such a treatment is the extent of positive (target) tumor cells within the lesions of the patient. First, we investigated the presence of these three proteins in 18 human melanoma cell lines using RT-PCR and immunohistochemistry. In 11 cell lines, mRNA and protein of all three markers could be detected; in one cell line, only two markers were present, and six melanoma cell lines showed no evidence for these markers. Secondly, we stained frozen sections of 105 human melanocytic lesions, 13 common nevocellular nevi, 13 atypical nevi, 13 early primary melanomas (Breslow < 1.5 mm), 25 advanced primary melanomas (aPM; Breslow > or =1.5 mm), and 41 melanoma metastases (MM) with antibodies against glycoprotein 100, melanoma antigen recognized by T cells, and tyrosinase. In addition, we used the 3,4-dihydroxy-L-phenylalanine reaction to detect tyrosinase enzyme activity as a confirmation of the tyrosinase immunohistochemical results in a subset of the lesions. In the benign lesions, glycoprotein 100 was more prominently expressed in epidermal melanocytes, whereas melanoma antigen recognized by T cells was encountered in all or nearly all dermal melanocytes in all nevocellular nevi and atypical nevus lesions. Tyrosinase was found in a lower percentage of melanocytes, both in the epidermis and in the dermis within these lesions. With regard to heterogeneity of staining within the malignant lesions, we found that 54% (early primary melanomas), 48% (aPMs), and 56% (MM) of the lesions stained within the same staining category for all three proteins studied. Approximately 17% of the aPM and MM lesions did not show positive tumor cells for any of the three proteins. We conclude that a subgroup of patients with high expression should be selected for immunotherapeutic treatment approaches based on the presence of these proteins.